Effects of chronic uraemia on the formation of glucose and urea plus ammonia from L-alanine, L-glutamine and L-serine in isolated rat hepatocytes.
The effects of chronic uraemia on glucose production and nitrogen release (urea plus ammonia formation) from alanine, glutamine or serine in isolated rat hepatocytes were studied. Uraemia increased the rate of formation of urea plus ammonia from all three amino acids by 38-93% when they were present at a final concentration of 10 mmol/l. At lower concentrations (2 mmol/l) the rate of nitrogen release was not significantly increased. Hepatocytes from normal rats whose food intake had been restricted to the level of that of uraemic rats did not show the increased rates of nitrogen release. The increased rates of nitrogen release with hepatocytes from uraemic rats were not accompanied by increased rates of glucose synthesis. Instead, accumulation of metabolic intermediates occurred: lactate and pyruvate (alanine or serine as substrates) and glutamate (glutamine as substrate). Livers of uraemic rats had increased activities of glutaminase (30%) and serine dehydratase (100%). Hepatocytes from normal rats treated with phlorhizin to increase the plasma glucagon/insulin ratio behaved in a similar manner to hepatocytes from uraemic rats. They had increased serine dehydratase activity, and increased rates of utilization of serine or glutamine. The possible implications of these findings for human uraemia are discussed.